Low density lipoprotein receptors and catabolism in primary cultures of rabbit hepatocytes.
Rabbit 125I-labelled low density lipoproteins (LDL) were incubated with primary monolayer cultures of rabbit hepatocytes in studies designed to assess the role of liver in LDL catabolism at the cellular level. After hepatocytes were preincubated for 20 h in lipoprotein-free medium, they exhibited time- and concentration-dependent interaction with 125I-labelled DLD at concentrations to 1 mg LDL protein/ml and times to 24 h. After a 3 h (37 degrees C) incubation with 50 microgram LDL protein/ml, hepatocytes bound 400 ng (LDL protein)/mg (cell protein), internalized 280 ng/mg, and degraded 660 ng/mg. Internalization and degradation may be greater than indicated by these values since pulse studies suggested the presence of a deiodinase which attacks cell associated 125I-labelled LDL. The amounts of LDL bound to hepatocytes after 3 h (37 degrees C) were similar to amounts for fibroblasts, but DLD internalization and degradation were considerably less. Rabbit hyperlipidemic 125I-labelled DLD showed the same amount of binding but 1.39 times more internalization and degradation than normolipidemic 125I-labelled LDL. Binding of both control and hyperlipidemic LDL was 3-fold greater at 24 and 42 h than at O or 3 h but addition of a 50-fold molar excess of high density lipoproteins (HDL) prevented increased LDL binding with time. Induction of specific high affinity receptors for binding LDL was shown to occur by preincubation of hepatocytes for increasing periods in lipoprotein-free medium and then measuring 125I-labelled LDL binding at 4 degrees C in the presence and absence of excess unlabelled LDL. Finally, hepatocytes took up 40 times more LDL than sucrose or dextran over a 24-h period, an indication that the uptake of LDL occurs via some mechanism other than simple bulk fluid endocytosis.